Television (TV) cartoons could reflect and shape social values about children's health-related behaviors. The main aim of this study is to analyze the portrayal of physical activity (PA) domains in the most popular Spanish children's television (TV) cartoons. It is performed a content analysis of each scene following a coding scheme. The sample selected included the five most popular children's TV cartoons for the 2013-2014 period in Spain. Our results show a large gap between the modest representation of different PA domains compared to the overwhelming depiction of sedentary behaviors. We do not find evidence of males and females participating equally in a variety of PA domains, and we fail to identify any characters with disabilities, reinforcing evidence on their invisibility in different media. Current children's cartoons in Spain are not adequate regarding promoting healthy behaviors related to PA. While policy makers need to work on limiting sedentary time in pre-schoolers, children, teachers, and parents should be encouraged to develop their critical thinking about the under-representation of health-related behaviors-including PAon children's TV cartoons. The study further contributes to the scientific literature by shedding light on the typical health-related behaviors coded in analyses of children's cartoons.
INTRODUCTION
The lack of physical activity (PA), together with the prevalence of sedentary behaviors (SBs) in young people, is a major public health problem worldwide (Hallal et al., 2014) . The ecological perspective on health promotion posits that social and environmental factors influence children's behavior (Sallis & Owen, 2015) , highlighting the importance of non-biological factors on children's health. Some researchers have applied various paradigms and methodologies to explain the reasons for the high levels of physical inactivity and SBs in children. For instance, one study assessed a sample of episodes of The Simpsons, observing that messages related to physical exercise/fitness made up only about 1% of all health-related content (Byrd-Bredbenner, 2004) . Recently, O'Reilly- Duff et al. (2018) demonstrated that PA is portrayed infrequently in television programs aimed at young adolescents.
On the other hand, studies on North American advertisements have shown that 48.6% of food ads showed some type of PA (Folta et al., 2006) and that health-related content of food advertisement during children's television programming did not portray PA in a positive light (Outley & Tadesse, 2006) . In addition, most food products that are advertised on Saturday morning television (TV) do not comply with nutritional guidelines for a healthy diet, and 47% of the sampled advertisements had implicit PA messages (Batada et al., 2006) . Recently, Davis (2016) found that 47.6% of sample commercials were for unhealthy food and none was for healthy food and drinks. In China, Chang et al. (2018) Physical activity and sedentary behaviors in children 's TV cartoons | 15 found that the majority of TV spots advertised products with poor nutritional content and had a potential to mislead audiences concerning products' actual nutritional value.
According to the limited literature, TV is a crucial environmental factor that can affect children's behavior, not only because watching TV requires very low energy expenditure (Cardon et al., 2016) , but also because it can present negative behavioral messages that could influence PA and sedentarism in children.
Concerning gender representation in children's programming, research has long explored differences in messages targeted to boys and girls, with early studies finding that girls were portrayed as less active and noisy as well as more childlike, with fewer positions of responsibility compared to boys (Streicher, 1974) . Likewise, children's cartoon series on both network and cable channels in the United States have been shown to depict occupational differences between male and female characters (Thompson & Zerbinos, 1995) .
Recent studies revealed that across educational and non-educational children's TV programming, there were significantly more male characters than female characters (Martin, 2017) . For instance, in a content analysis study of popular TV shows among adolescents in North America, authors found that male characters were involved in a larger proportion of PA incidents than female characters, and males were more likely to engage in PA for competitive sport (Gietzen et al., 2017) . In India, Rozario et al. (2018) found on children´s programming that more males than females were cast in all the character roles except in the role of the protagonist's family member, in which both genders were cast equally. Research in Turkey has also reported that male characters were much more likely to be shown doing exaggerated physical movements than female characters (Kalayc, 2015) .
On the other hand, the social model of disability suggests that bodily differences are not the key to discrimination and disadvantage but rather the political, social and economic framing of these differences (Saunders, 2004) . According to Kearney (2011) , the exclusion of people with disabilities is not natural; rather it is a phenomenon that is constructed socially and culturally through human interactions. Taking into account that children with disabilities are among the world's most stigmatized and excluded children (UNESCO, 2017), media representations designed to teach young children about disabilities need to attend to explicit as well as implicit representations of children with disabilities. Martínez-Bello and Molina-García (2016) argued that the imbalance in the representation of disability in the various contexts where PA takes place in the visual representations is symptomatic of the broader exclusion of disabled people across society.
With regard to disability representation in children's programming, in 2006, in the United States, Bond (2013) found on children´s television programming that characters with a physical disability were under-represented, but the majority of characters with a physical disability were depicted as morally good, attractive, and satisfied with life, suggesting that children are exposed to through television programming tended to be shown in a positive light. In the same line, Saito and Ishiyama (2005) found in prime-time TV dramas in Japan, that only 1.7% of the characters analyzed had a disability, all of whom were adults. Furthermore, some authors have shown that children's animated television programs reinforce stereotypes promoting a hegemonic conception of able-bodiedness related to age (Robinson & Anderson, 2006) .
The scientific community has suggested that children under six years old should watch no more than two hours of television a day (e.g., American Academy of Pediatrics, 2016). In Spain, research has shown that only 43.9% of young children comply with guidelines recommending; on average, they spend 65.6 minutes per weekday and 122 minutes per weekend day in front of a television screen (De Craemer et al., 2015) . Furthermore, 88.8% of young Spanish children did not comply with the recommended 120 minutes/day of moderate to vigorous PA (TorresLuque et al., 2016) . Given that more TV time on weekend days is significantly associated with higher body mass index (BMI) in girls but not in boys (Cardon et al., 2016) , it is important to understand what messages about PA are being disseminated by children's TV cartoons, including any powerful and negative messages about SB.
While teachers and pre-service teachers recognize that children's books and other printed curricular materials are essential resources that transmit messages (Blumberg, 2015) , there is scant research on the PA and health-related SBs depicted in children's TV cartoons. Moreover, few authors have examined what PA patterns are predominantly transmitted to child learners. We believe it is of great interest to both teachers and families to evaluate the implicit messages in children's cartoons in light of current public health recommendations. Therefore, the main aim of this study is to analyze how PA domains are represented on the most popular children's TV cartoons in Spain. In addition, gender, the presence of a disability and group composition, are considered in this analysis.
METHOD

Participants
To obtain a sample of Spanish children's cartoons, we identified the children's programs in Spain with the most viewership according to the Barlovento Comunicación (Barlovento Comunicación, 2014). We selected five children's cartoons for analysis based on three criteria: that the cartoons were presented in Spanish, screened in Spain between 2013 and 2014, and were included among the top 10 most viewed TV cartoons by children during that time period. The sample selected included the five most popular children's cartoons for the 2013-2014 period in Spain: Sponge Bob, Peppa Pig, Penguins of Madagascar, Doraemon and Regular Show.
We then followed a simple random sampling procedure, analyzing each program at the level of the individual scene (defined as a sequence of related animations with no change in location or temporal break, as in previous studies on children's TV programs [Barner, 1999] ). Specifically, we coded each scene according to the PA domain, characters' age and gender, group composition, location, and presence of a disability (Table 1) . We selected the content sample using the methods presented by Baker et al. (2007) , numbering individual scenes and using a table of random numbers to select an initial sample. This method ensured that each scene had the same probability of being chosen for the final sample and that a representative sample could be taken from the total population. Using a confidence level of 99% and a margin of error of 6%, we obtained a sample of 50 episodes from five cartoons were analysed. After taking a count, the total number of scenes in these 5 children´s cartoons totalled 2843 minutes. We again used a random numbers table to select 133 scenes from the total sample, recording the most prominent characters or group of characters for each scene.
Measures
The definitive scene-analysis procedure was performed using a quantitative content analysis method (Krippendorff, 2004; Outley & Taddese, 2006) . We performed an analysis of each scene following a coding scheme constructed by the research team, based on categories and indicators used previously (Barner, 1999; Martínez-Bello & Molina-García, 2016) . Two experts independently reviewed the scheme, which we revised based on their feedback. Within the body of literature on health promotion, PA is considered to be a complex set of behaviors and is usually evaluated taking into account the settings or domains where activities occur (Hnatiuk et al., 2014) . The main domains of active living are leisure-time PA (e.g., exercise, sport, etc.), occupational PA, household activity (e.g., housework, gardening, etc.), and active commuting (e.g., walking and biking to school). SBs are also commonly assessed as an additional domain and usually involve sitting or lying down. Therefore, the final coding scheme had four categories: PA domains (including SBs), gender, group composition, and disability. We coded each unit of analysis (scene) by choosing one indicator from each of the categories (Table 1) . Of note, we developed indicators and operational definitions of the PA domains, taking into account previous studies promoting PA and analyzing SB in young people (Bauman et al., 2006; Marshall et al., 2002) . Sedentarism was defined as any sitting or supine activity performed while awake and
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involving energy expenditure of 1.5 metabolic equivalents (METs) or less (Tremblay et al., 2017) .
Procedures
An observational group of coders made up of the first author and two additional researchers, performed the scene analysis using a triangulation method (see for example Lambert, 2003) . The coders had not taken part in building the coding scheme and received training in its use in accordance with previous studies (Barner, 1999; Martínez-Bello & Molina-García, 2016) .
During the practice coding, reliability was monitored and informally assessed. The principal author was trained over two weeks in order to clarify all steps in the process. On the first day, the lead investigators explained the study objectives and the coding process, and the first author checked the categories and indicators in the coding scheme for understanding. Each scene (> 1 second) was played on a personal computer that also showed the list of indicators; the lead author analyzed only the most prominent characters or group of characters and as long as they were performing human activities. The scene shows one or more people whose characteristics represent a physical, sensorial or mental impairment.
In order to monitor coder reliability, the main author discussed the coding choices for every 20 scenes with the other two researchers, re-coding any episode if necessary. In total, these three investigators analyzed 30% of the sample. After playing each scene, the observational group took one to three minutes to select the corresponding indicators. When it was not possible to reach an agreement, they coded the category as unclear. During training, the group resolved any discrepancies and refined the coding criteria; after training, they coded each episode.
Statistical analysis
We performed a Pearson's chi-square (χ2) test in order to analyse the relationship between the PA domain represented in the scenes and the dependent variables of gender, group composition, and presence of disability of the featured subjects. We constructed a contingency table using the PA domain as an independent variable against these dependent variables. To define a statistically significant probability, pvalues of less than 0.05 (95% probability of 18 | S Gans-Segrera, J Molina-García, V Martínez-Bello significance) were accepted. SPSS version 20 was used for the analysis. Table 2 presents the frequency and percentage of representation of the different PA domains in the children's TV programs in our sample. The most frequent indicators were sedentary or low activity behavior domains, plus active commuting, accounting for 81% (n = 2316) and 13% (n = 359) of the total, respectively. Of the total sample, 3% (n = 95) of the scenes portrayed household activities; 2% (n = 48), leisure-time PA; and 1% (n = 25), other activities. There were no scenes for the occupational activity domain.
RESULTS
As shown in Batada et al., 2006; Hentges & Case, 2013; Kalayc, 2015; O'Reilly-Duff et al., 2018; Rozario et al., 2018; Streicher, 1974; Robinson & Anderson, 2006; Thompson & Zerbinos, 1995) . Likewise, before early childhood and primary teachers can act to counteract negative messages and promote PA in the classroom, they must first understand the implicit messages transmitted through media content; our major aim was to gain knowledge about the representation of PA and sedentary behavior on Spanish children´s cartoons. As suggested previously, careful examination of children's media content is important in order to address their potentially negative effects and educate consumers about what is being portrayed to their children (Baker & Raney, 2007) . In doing so, we analysed the most popular children´s TV cartoons in Spain, examining the variables of gender, disability, and group composition. Here we discuss the general questions about the role of children´s cartoons in promoting health-related behaviors that arose from our quantitative analysis, and finally, we offer several reflections and conclusions.
Our results suggest that current children's cartoons may favor an increase in SBs and a decrease in PA, undermining other health promotion messages regarding active behaviors. We agree with other authors calling for children's cartoons and commercials run during children's TV programs to portray children participating in more intense PA as a way to encourage them to be more active (Folta et al., 2006; Outley & Tadesse, 2006) . More recently, O'Reilly-Duff et al. (2018) found on four popular UK adolescent TV programmes that PA was portrayed infrequently, and often with a skewed representation of the type of activity.
Previous studies have shown that media content can influence children's beliefs, attitudes, and behaviors with regard to PA; thus, our results suggest that current children's cartoons may favor an increase in SBs and a decrease in PA, undermining other health promotion messages regarding active. In addition, we found that over 80% of the scenes in our sample depicted SB. This finding is consistent with other studies describing similar health-related content in diverse television media. For instance, Outley and Tadesse (2006) reported that only 9.4% of a sample of food advertisements shown during children's TV programming contained PA-related content. Moreover, 36.3%, 31.3%, 16.8%, 13.7%, and 2.0% of all commercials advertised fast food restaurants, sugary drinks, candy, cereals, and snacks, respectively, reflecting considerable exposure to messages that contradict nutritional and PA guidelines. Recently, Davis (2016) found on a sample of North American commercials that 47.6% of them portrayed unhealthy food and none of them was for healthy food and drinks. Our analysis showed a large gap between the modest representation of different PA domains compared to the overwhelming depiction of SB, suggesting that children's cartoons serve to normalize sedentarism. In light of these findings, we agree with other authors calling for children's TV cartoons and commercials run during children's TV programs to portray children participating in more intense PA as a way to encourage them to be more active (Folta et al., 2006) .
After analysing PA domains, it was found that the media gender gap still persists, as we did not find evidence of males and females participating equally in a variety of PA domains. In particular, we found that 62% of the scenes in cartoons show only males, compared to 9% showing only females and 29% showing mixed-gender groups. In addition, boys and men were depicted in more physically active roles compared with females. For instance, we found that male characters were the main participants in 93% of scenes portraying leisure-time PA, and in 58% of these, a single male character performed the action. This is consistent with findings reported elsewhere; for instance, in one Turkish program targeted to children, male characters dominated the scenes showing PA and games (Kalayc, 2015) . In addition, Gietzen et al. (2017) found in popular TV shows among adolescents in North America, that female characters tended to be underrepresented. Rozario et al. (2018) found on children´s programming in India that more males than females were cast in all the character roles except in the role of the protagonist's family member, where both genders were cast equally (Rozario et al., 2018) . In our study indeed, only male characters were shown riding a bicycle and swimming, suggesting a different pattern of PA for females and males in children's programming. Thus, young girls in Spain-as elsewhere-will see female models participating in sedentary or low activity domain behaviors and males participating in a range of leisure-time physical activities. This may lead both sexes to believe that leisure-time physical activities are genderbased. For instance, Coyne et al. (2016) found that engagement with Disney Princesses can be limiting, as young girls especially are more likely to embrace traditional female stereotypes both concurrently and longitudinally. Therefore, portraying female characters as more passive than males may potentially transmit harmful messages to young viewers. Thus, our results show that children's cartoons in Spain are not currently effective instruments for representing gender equality. In addition to limiting prolonged periods of SBs in children, parents, caregivers, and teachers could also use the children's TV programs to promote critical analysis and dialogue within and outside of the classroom.
Among school-aged learners, active commuting must be encouraged and integrated at a young age in order to be reinforced later (Larouche, R., & Ghekiere, 2018) . As suggested previously, children's programming on TV or cinema could play a positive role in increasing children's active transport to school (Tranter and Sharpe, 2012) . Indeed, our results showed that active commuting had the second highest representation in the scenes, indicating a relatively positive role for this domain in children's cartoons despite the lower representation compared with SB. Moreover, and in contrast with Kalayc's (2015) findings regarding the gender gap shown in bicycle use in Turkish programming for children, we observed equal representation between male and female characters in active commuting.
By the other hand, taking into account that focusing on socio-cultural and environmental barriers rather than on the individual´s impairment as suggested by the social model of disability (Saunders, 2004) , consequently, in this manuscript, we aimed to address also how, taking into account disability category, people with and without disabilities are portrayed participating in a full range of PA and sedentary behaviors. In line with this, in our current study, we failed to identify any characters with disabilities in the sampled children's cartoons, reinforcing evidence on their invisibility in different media. Our findings are consistent with previous reports on this topic. In the United States, Bond (2013) found on children´s television programming that people with a physical disability are still largely absent from the television landscape. In the same line, in Japan, one study found that only 1.7% of the characters analyzed had a disability, all of whom were adults (Saito & Ishiyama, 2005) .
Previous research has demonstrated that people with disabilities are under-represented on the walls of early childhood education classrooms in Spain as well as in printed curricular material used in Spanish physical education classes (Martínez-Bello & Martínez-Bello, 2016; Martínez-Bello & Molina-García, 2016 ). This literature argues that the imbalance in the representation of disability in the various contexts where PA takes place is symptomatic of the broader exclusion of disabled people across society, suggesting that the visual representations in the education context plays an important role in the construction of difference. In addition, taking into account that children sometimes watch cartoons in school (e.g., cartoons before recess), we believe that our results add further evidence elucidating the construction of difference in visual representations consumed by young children in Spain, this time through the most widely viewed children's cartoons. Our study also adds onto previous work, showing how children's TV cartoons in Spain reinforce differences through visual representations, not only in terms of the social model of disability but also in the lack of representation for PA promotion in people with a disability.
Limitations and Further Research
Assessing how children actually understand the visual messages transmitted through TV cartoons was beyond the scope of this study.
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However, considering the number of hours that children in Spain spend watching TV and their low compliance to guidelines on moderate to vigorous PA, the scarcity of health-related messages may suggest potential effects. In addition, another limitation of this study is that the coding procedure was done by consensus rather than independently. Although our study does not look at the relationship between PA or SB and television watching in children, it does describe the type of messages relating to PA that are shown in the most popular children's TV cartoons in Spain. Our study further contributes to the scientific literature by shedding light on the typical health-related behaviors coded in analyses of children's cartoons. However, the next step should also focus on qualitative methods to gain more understanding of how characters negotiate these meanings across PA domains. Taking into account that cartoon characters are used in food advertisements (Davis, 2016) , future studies could focus on how PA domains are portrayed in Spanish food advertisement on weekend children's programming.
CONCLUSION
The present study suggests that current children's TV cartoons in Spain are not adequate in terms of promoting healthy behaviors related to PA. Spanish children are exposed to numerous representations of SBs on TV programs; these provide few positive health-related messages regarding PA to young people. We found that the media gender gap persists, as we did not find evidence of males and females participating equally in a variety of PA domains. In addition, our results showed that AC had the second highest representation in the scenes, indicating a relatively positive role for this domain in children's cartoons despite the lower representation compared with SB. Furthermore, we failed to identify any characters with disabilities in the sampled children's cartoons, reinforcing evidence on their invisibility in different media. Our results reinforce differences through visual representations, not only in terms of the social model of disability but also in the lack of representation for PA promotion in people with a disability.
While policymakers need to work on limiting sedentary time in pre-schoolers, early childhood practitioners, primary teachers, and families should also be aware of what kinds of messages children's TV programs are transmitting. Educators can thus propose programming alternatives for parents at home as well as address the stereotypes promoted in the media that children sometimes watch in school (e.g., cartoons before recess). Thus, the media and the educational community must work to develop educational projects capable of uniting the attraction to TV with training in active behaviors for all ages. Children, teachers, and parents should be encouraged to develop their critical thinking about the under-representation of health-related behaviors-including PA-on children's TV programs.
